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ABSTRACT

Purpose: In study, an attempt has been made to evaluate the antibacterial activity of seventeen
plants belonging to the Sansevieria genus against Acinetobacter baumannii complex isolate, resistant to
gentamicin and ciprofloxacin (specimen 3680, UK NEQAS). The aim of the present study was to evaluate
the antibacterial capacity and to validate scientifically the inhibitory activity of some plants belonging to
the Sansevieria genus for microbial growth attributed to their popular use and to propose new sources of
antimicrobial agents.

Methodology. The leaves of Sausevieria plants, cultivated under glasshouse conditions, were
sampled at M.M. Gryshko National Botanic Garden (NBG), National Academy of Science of Ukraine.
Specifically, the leaves of Sansevieria francisii Chahin, S. caulescens N.E.Br., S. suffruticosa N.E.Br., S. roxburghiana
Schult. & Schult.f,, . metallica Gérome & Labroy, S. gracilis N.E.Br., S. hyacinthoides (L.) Druce, S. ¢ylindrica Bojer ex
Hook., S. canalicnlata Carriere, S. aethiopica Thunb., S. kirkii Baker, S. #rifasciata Prain, S. forskaliana (Schult. &
Schult.f.) Hepper & J.R.I. Wood, S. fischer; (Baker) Marais, S. dooner: N.E.Br., S. intermedia N.E.Br., S. parva N.E.Br.
were sampled for the study. Antimicrobial activity was determined using the agar disk diffusion
technique.

Scientific novelty. Results proved that extracts obtained from the leaves of . dooneri and S. gracilis
were particularly active against Acnetobacter baumannii complex isolate (diameters of inhibition zones were
14-20.5 mm). It was followed by the activities of extracts from the S. suffiiticosa (15.4 £ 1.11 mm), S. fischeri
(14.7 £ 1.1 mm), . parva (14.2 £ 1.1 mm), S. canaliculate (13.8 £ 1.18 mm), S. #rifasciata leaves (13.7 £ 1.3 mm).
Finally, the ethanolic extracts of S. hyacinthoides and . intermedia showed fewer antimicrobial activities
(diameters of inhibition zones ranged between 7.5 to 10 mm).

Conclusions. Hence, the ethanolic extracts derived from S. dooreri and S. gracilis exhibit a favorable
antibacterial activity against Acnetobacter banmannii, indicating that these plants could be a good source of
antibacterial agents to combat A. baumanni-mediated infections. Thus, the leaves of some plants belonging
to the Sansevieria genus with antibacterial properties may offer alternative therapeutic agents against
bacterial infections.

Keywords: Sansevieria genus, antibacterial activity, Acnetobacter baumannii complex isolate, agar
diffusion susceptibility testing
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AHOTAIIIA

Mera: Y jgociimkeHHi 3po6JieHO Crpoby OIiHUTH aHTHUOGAKTepiasibHY aKTUBHICTb CIMHAAUSTH
POCTIUH poay Sansevieria OA0 KOMIIJIEKCHOTO 130JIATY Acdinetobacter baumannii, CTIMKOTO O TeHTaMiLlMHY Ta
nunpodokcanuny (3pasok 3680, UK NEQAS). MeTtoro mocuipkeHHs 6y/a OliHKa aHTHGAaKTepiasbHOI
AKTHUBHOCTI i HayKOBe MiATBep/PKeHHs iHTi6ITOPHOI aKTUBHOCTI JIeIKUX POCJIMH, LI[0 HAJEXATh 0 POAY
Sansevieria, O[O POCTY 130JIATY Acinetobacter banmannii.

MeTtopoJioris. 3pasku JIMCTS POCJMH CaHCeBiepil, KyJbTUBOBAaHUX B TEIJIMYHUX yMOBAaX,
Bim6upanu B HarjioHanbHOMYy 60TaHiuHOMY caai iMeHi M.M. 'pumika (HBC) HAH Ykpainu. 3okpema, iucts
Sansevieria francisii Chahin, S. canlescens N.E.Br., S. suffruticosa N.E.Br., S. roxburghiana Schult. & Schult.f., S. metallica
Gérome & Labroy, . gracilis N.E.Br., S. hyacinthoides (L.) Druce, S. ¢ylindrica Bojer ex Hook., S. canaliculata Carriére,
S. aethiopica Thunb., S. kirkii Baker, S. frifasciata Prain, S. forskaliana (Schult. & Schult.f.) Hepper & J.R.I. Wood,
S. fischeri (Baker) Marais, S. dooneri N.EBr., S. intermedia N.EBr., S. parwa N.EBr. 6ynu Bipi6pani nja
JOC/iPKeHHs. AHTUMIKPOOHY aKTHMBHICTb BH3HayaJM 3a Jonomorow AudysiiiHoro Metony 3
BUKOPUCTAHHAM 4alloK [leTpi 3 HaHeCeHO KyJIbTypolo MiKpoopraHizMa.

HaykoBa HoBM3HA. Pe3yyibTaTu NiATBepAWJIH, 10 €KCTPAKTH, OTPUMAHI 3 JIUCTA S. dooneri TA
S. gracilis, BASIBJISIIA OCOGJIMBY aKTUBHICTb 1[0/10 KOMIIJIEKCHOTO i30/1ATY Acinetobacter banmannii (fiameTp 30H
inriobyBanna 6yB 14-20,5 MM). HwxX4y aKTHUBHICTb NpOABUAU €KCTPAKTHU 3 JIUCTA S. suffiiticosa
(15,4 = 1,11 mm™), S. fischers (14,7 = 1,1 MM), S. parva (14,2 £ 1,1 MM), S. canaliculate (13,8 = 1,18 MM), S. #rifasciata
(13,7 £ 1,3 mmM). HapelurTi, cnUpTOBI €KCTPAKTHU 3 JIUCTA S. hyacinthoides 1 S. intermedia TPOSABUNYN HaUHIKIY
AHTUMIKPOOHY aKTUBHICTh (AiaMeTp 30H iHri6yBaHHS KosuBaBcs Bif 7,5 1o 10 Mmm).

BUCHOBKHM. TakMM 4YHMHOM, CHUPTOBI €KCTPAKTH, OTPUMaHI 3 S. dooneri 1 S. gracilis, IPOABUIN
HaWBHUIy aHTUOAKTepiaJbHY aKTHUBHICTb WWOAO DPOCTY Adnetobacter baumanni, 0 BKa3ye Ha Te, W0 I
POCJIMHM MOXYThb OYTH aJleKBaTHHUM [DKEpeJoM aHTHOaKTepiaJbHUX 3acobiB s 6opoTbbu 3
indekuisiMu, onocepeAKOBAaHUMU A. baumannii. JJUCTSA AeAKUX POCJHH, IO HAJIEXKATb [0 POAY Sansevieria 3
YiTKO BU3HAaYE€HUMH aHTHOGAKTEPiHHWMM BJIACTUBOCTSMM, MOKHA 3alPONOHYBATHU SIK aJlbTePHATHUBHI
TepaneBTHUYHI 3aCO0M NPOTH GaKTepiaJbHUX IHPEKLiH.

Kiro4yoBi caoBa: pia Sansevieria, aHTUGAKTepiabHa AKTUBHICTb, Adnetobacter baumannii, BHACKO-
audysiniauit meton Kip6i-bayepa

Biota. Human. Technology

Introduction

Genus Sansevieria, belonging to Asparagaceae family,
comprises ca. 70 species worldwide, distributed
mainly in dry or arid areas of the Old World tropics
and subtropics [8; 30], with a distribution range from
Affrica to southeast Asia and the islands of the Indian
Ocean [4; 26]. Representatives of this genus are
usually xerophytic perennial rhizomatous plants that
occur in dry tropical and subtropical parts of the
world [8; 30]. Africa is the center of diversity for
Sansevieria [12). Some Sansevieria Species occur in clumps
at the bases of trees [8; 30].

Sansevieria is a source of white strong elastic
fiber commonly used in the manufacture of rope,
fishing  lines, cordage, fine matting,
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bowstring, and clothing [31]. It is well known
that some Sansevieria species have horticultural
value [17; 30]. For example, a number of species
such as S. olindrical, S. trifasciata, S. roxburghiana,
S. zeylanica are grown as ornamental plants.
Moreover, S. #rifasiata is believed to have air-
purifying properties, removing indoor toxins like
formaldehyde, nitrogen and sulfur oxides [14]. It
should be noted that some Sansevieria species have
become widely naturalized in parts of the world.
Escaped to the south and central Florida,
S. hyacinthoides is listed as a Category II invasive
plant by the Florida Exotic Pest Plant.
Comprehensive
ethnobotanical

information concerning

uses of various Sausevieria



BHT. 2022. No 2

Biota. Human. Technology

species in Kenya was presented and critically
evaluated by Takawira-Nyenya and coauthors
(2014) [32]. For example, Bally (1937) reported that
Sansevieria kirkii Baker roots are used for the treatment
of foot sores (cited by [32]). In studies carried out in
Nakuru and Maragua districts of Kenya by Khalumba
and co-workers (2005), they identified five use
categories of Sansevieria plants, namely medicine (33 %
of the reports), fibers (24 %), soil conservation
(22 %), fodder (18 %), and other uses (14 %) for
four species, Sansevieria ehrenbergii Schweinf. ex Baker,
S. parva, . raffillii N.E. Br,, and S. suffiuticosa N.E. Br. [17].
Chhabra and colleagues (1987) mentioned the use of
Sansevieria - bagamoyensis: N.EBr. for the treatment of
convulsive fever in Tanzania [13]. Watt and Breyer-
Brandwijk (1962) listed the use of Sausevieria
hyacinthoides (L.) Druce in the treatment of toothache
and earache and the use of the rhizome decoction of
S. kirkii as a purgative both reported from East Africa
[34]. Yet, Kiringe (2006) reported on the use of
Sansevieria volkensii Glirke for the treatment of sexually
transmitted diseases such as gonorrhea [18]. In
Kenya, Owuor and Kisangau (2006) included the use
of Sansevieria parva N.E.Br. leaf sap for treatment of
snakebite wounds and S. &k extracts for treatment
of snakebite wounds [23]. Nevertheless, in spite of
these data, Takawira-Nyenya with coauthors (2014)
reported that the documentation of ethnobotanical
uses of genus Saznsevieria is incomplete [32].

Leaf and root preparations of the . /iberica
Gérome & Labroy are used in the treatment of
hemorrhoids, pain, smallpox, chicken-pox, and
measles, venereal diseases, malnutrition,
paralysis, epilepsy, convulsions, and spasm,
pulmonary troubles, and as vermifuge [9], as
well as remedy for parasitic infections [7].
Preparations of the S. /iberica are used in the
treatment of ear and eye infections,
inflammation (leaf juice), toothache (fruit juice
together with fluid from snails), fever, headache,
and cold (fume from burning leaves inhaled),
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cough, inflammation, infections,
convulsion, diarrhea, and as stimulating tonic
(root decoction) [3]. Adeyemi and co-workers
(2009) have evaluated the antidiarrhoeal

activity of aqueous root extract of . /berica using

pain,

various pharmacological models (the intestinal
transit, castor oil-induced diarrhea, enter polling,
and gastric emptying). The aqueous root extract
of S. liberica possesses antidiarrhoeal property
due to inhibition of gastrointestinal propulsion
and fluid secretion, possibly mediated through
inhibition of the nitric oxide pathway. This
justifies the use of the plant extract in traditional
African medicine for the treatment of
diarrhea [1]. The central system
depressant and anticonvulsant activities of the
aqueous root extract of . /iberica on various

nervous

animal models including pentobarbitone
sleeping time and hole-board exploratory
behavior for sedation tests, and strychnine,
picrotoxin, bicuculline and pentylenetetrazole-
induced convulsions in mice were investigated
by Adeyemi and co-workers (2007). Their
results indicated that the aqueous root extract of
S.  liberica 'has
activities, therefore, justifying its
traditional African medicine [2].

S. roxcburghiana Schult. & Schult.f. is used for
coughs,
febrifuge, purgative, and tonic [16]. The study of
Haldar and co-workers (2010) has demonstrated
that the hydroalcoholic extract of . roxburghiana
rhizome exhibited remarkable antitumor activity

sedative and anticonvulsant
use in

rheumatism; as an expectorant,

against Ehrlich ascites carcinoma in Swiss mice
that is plausibly attributable to its augmenting
endogenous antioxidant mechanisms [16]. In
addition, diethyl ether, alcohol, and acetone
of . roxburghiana rhizome showed

activity
aernuginosa,

Staphylococcus aurens [29].

extracts

antibacterial against  Escherichia  coli,

Pseudomonas Klebsiella  pneumoniae, and
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In our study, an attempt has been made to
evaluate the antibacterial activity of seventeen plants
belonging to the Sansevieria genus against Adanetobacter
banmannii complex isolate, resistant to gentamicin and
ciprofloxacin (specimen 3680, UK NEQAS). The aim of
the present study was to evaluate the antibacterial
capacity and to validate scientifically the inhibitory
activity of some plants belonging to the Sanusevieria
genus for microbial growth attributed to their popular
use and to propose new sources of antimicrobial
agents. The selected bacterial strain 4. bawnannii is an
opportunistic pathogen and one of the six most
important multidrug-resistant microorganisms in
hospitals worldwide responsible for hospital-acquired
nosocomial infections [5; 20]. This human pathogen is
responsible for a vast array of infections, ie.
ventilator-associated and bloodstream infections in
critically ill patients, and mortality rates can reach 35
% [5]- Due to the prevalence of infections and
outbreaks caused by multi-drug resistant A. bausanniz,
few antibiotics are effective for treating infections
caused by this pathogen [20].

Materials and methods

Collection of Plant Materials. The leaves of Sansevieria
plants, cultivated under glasshouse conditions,
were sampled at M.M. Gryshko National Botanic
Garden (NBG), National Academy of Science of
Ukraine. Specifically, the leaves of Sansevieria francisii
Chahin, . caulescens N.EBr., S. suffiuticosa  N.E.Br.,
S. roxburghiana -~ Schult. &  Schultf, . wetallica
Gérome & Labroy, S. gradilis N.EBr., S. hyacinthoides (L.)
Druce,
Carriere, S. aethigpica Thunb.,, S. irkii Baker, S. #rifasciata
Prain, . forskaliana (Schult. & Schult.f) Hepper & J.R.L
Wood, S. fischeri (Baker) Marais, S. dooneri N.E.Br.,
S. intermedia N.E.Br., S. parva N.E.Br. were sampled for

S. olindrica  Bojer ex Hook,, . analiculata

the study. Various databases available for searching
collections of living plants, e.g. World Checklist of
Selected Plant Families (WCSP, 2018), International
Plant Names Index, The Plant List, have been used
for the taxonomic identity of plants screened

(Fig. 1).
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Preparation of Plant Extracts. Freshly leaves were
washed, weighed, crushed, and homogenized in
96 % ethanol (in the proportion of 1:19, w/w) at
room temperature. The extracts were then filtered
and investigated for their antimicrobial activity. All
extracts were stored at 4°C until use.

For the study, _Adnetobacter
baumannii complex isolate 3680 (UK NEQAS, The
United Kingdom National Quality
Assessment Service) was used. It contained an 4.

Bacterial  strain.
External

banmannii complex isolate, resistant to gentamicin
and ciprofloxacin. The organism was borderline
susceptible to imipenem and meropenem and only
14.3 % of participants reported intermediate or
resistant [28].

Agar  diffusion  susceptibility ~ testing.  Antimicrobial
activity was determined using the agar disk diffusion
technique [6]. The A. banmannii strain was obtained
from the Department of Bacteriology, Regional
Hospital in Koszalin (West-Pomeranian Voivodeship,
Poland). The strain was grown in a test tube
containing 45 mL of sterile nutrient broth (Oxoid™
Ltd.) at 37 °C for 24 hours. The purity of the inoculum
was confirmed by plating on appropriate selective
media and microscopic examination of the Gram-
stained smear. The culture was inoculated onto
Mueller-Hinton (MH) agar plates. Sterile filter paper
discs impregnated with extracts were applied over
each of the culture plates. Isolates of bacteria were
then incubated at 37 °C for 24 h. The plates were
then observed for the zone of inhibition produced by
the antibacterial activity of various ethanolic extracts
obtained from the leaves of plants. The presence of
inhibition zones around each of the paper discs after
the period of incubation was regarded as the
presence of antimicrobial action while the absence of
any measurable zone of inhibition was interpreted as
the absence of antimicrobial action. Negative control
discs impregnated with sterile ethanol were used in
each experiment. The plates were observed and
photographs were taken. For each extract, eight
replicate trials were conducted. Zone diameters
were determined and averaged.
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S. ¢ylindrica Bojer ex S. caulescens N.E.Br.

Hook. Labroy

S. canaliculata Carriére S. francisii Chahin. S. parva N.E. Br.

S. trifasciata Prain S. kirkii Baker

Fig. 1. Specimens of Sansevieria plants cultivated at M.M. Gryshko National Botanic Garden (Kyiv,
Ukraine). Photo: Myroslava Maryniuk, Lyudmyla Buyun.
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Statistical analysis. Statistical analysis of the
data obtained was performed by employing the
mean * standard error of the mean (S.E.M.). All
variables were tested for normal distribution
using the Kolmogorov-Smirnov test (p > 0.05). In
order to find significant differences (significance
level, p<0.05) between groups, the Kruskal-
Wallis test by ranks was applied to the data [35].
All statistical analyses were performed using
STATISTICA 13.3 software (TIBCO Software Inc.,
Krakow, Poland). The following zone diameter
criteria were used to assign susceptibility or
resistance of bacteria to the phytochemicals
tested: Susceptible (S) = 15 mm, Intermediate
(I) =11-14 mm, and Resistant (R) <10 mm [22].

Results and discussion
Antimicrobial activity of various ethanolic
extracts obtained from leaves of some plants

belonging to the Sansevieria genus against A. baunmannii
measured as inhibition zone diameter is shown in
Fig. 1 and 2. The present study has shown that
ethanolic extracts obtained from leaves of these
species exhibited intermediated activity against
A. banmannii.

The diameters of inhibition zones ranged
between 8 to 18.5 mm, which are also shown in Fig. 1.
Extracts from the leaves of . dooneri and S. gracilis were
particularly active against strain tested (diameters of
inhibition zones were 171 * 13 mm and
15.5 + 0.9 mm, respectively). It was followed by the
activities of extracts from the S. swfiiticvsa (154 *
+1.11mm), S. ficher (14.7 £1.1 mm), S. para (14.2 £
+1.1 mm), S. canalicnlate (13.8 = 1.18 mm), S. #ifasciata
leaves (13.7 £ 1.3 mm). Finally, the ethanolic extracts
of . hyacinthoides and . less
antimicrobial activities (diameters of inhibition zones
were ranged between 7.5 to 10 mm) (Fig. 1 and 2).

wntermedia  showed

Sansevieria parva |

14,2 *

—

Sansevieria gracilis |

{ 155 *

Sansevieria intermedia

Sansevieria dooneri

17,1 *

Sansevieria fischeri

t147 *

Sansevieria forskaliana

10,1

Sansevieria trifasciata

| 13,7

Sansevieria kirkii

14,5 *

Sansevieria aethiopica

Sansevieria canaliculata

i 13,8

Sansevieria cylindrica

Sansevieria hyacinthoides

Sansevieria metallica

Sansevieria roxburghiana

Sansevieria suffruticosa

———— 154 *

Sansevieria caulescens

Sansevieria francisii

. | 13,5

Control (96% ethanol)

12,0 14,0 16,0 18,0 20,0

Inhibition zone diameters, mm

Fig. 1. The mean values of diameters of inhibition zones obtained by the impact of various ethanolic

extracts derived from leaves of Sansevieria plants against A. baumannii (M £ m, n = 8).

* denote significant differences between the control (96% ethanol) and Sansevieria extracts (p < 0.05).
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The mean of diameters of inhibition zones of
various ethanolic extracts obtained from leaves of
Sansevieria plants against A. baumannii was increased by
58.8 %, p > 0.05 (for S. francdisi), 42.4 %, p > 0.05 (for
S. canlescens), 81.2 %, p < 0.05 (for S. sufiuticosa), 58.8 %,
p> 0.05 (for S. rxburghiana), 50.6 %, p > 0.05 (for
S. metallica), 82.4 %, p < 0.05 (for . graalis), 47.1 %,
p>0.05 (8. glindrica), 624 %, p>0.05 (S. canalicniata),

& B o L2

55.3 %, p > 0.05 (. aethigpica), 70.6 %, p < 0.05 (S. kiki),
612 %, p > 0.05 (S. #fasiata), 188 %, p > 0.05
(8. forskaliana), 72.9 %, p < 0.05 (for S. ficher), 101.2 %,
p <0.05 (S. dooners), 67.1 %, p < 0.05 (5. parva) compared
to the negative control (96 % ethanol) (Fig. 1).

Detailed data regarding the diameters of
inhibition zones of strain tested by the various plant
extracts were recorded and presented in Fig. 2.

Fig. 2. Antimicrobial activity of various ethanolic extracts derived from leaves of S. dooneri (a),
S. fischeri (b), S. parva (c), S. gracilis (d), S. kirkii (e), S. suffriticosa (f) against A. baumannii measured as
inhibition zone diameter.
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After the emergence of multi-drug resistant
pathogens, the remedy
alternatives has led to the recognition of the
potential of medicinal plant extracts for treating
the infections associated with these species of
microorganisms [27]. Therefore, this study
aimed to determinate the antimicrobial activity
of ten plants from the Sansevieria genus commonly

research for new

used in traditional medicine in order to validate
scientifically their therapeutic properties. The
use of these plants in folk medicinal remedies for
treating various health problems has already
been reported, and the plants have been tested
in the treatment of hemorrhoids, pain, smallpox,
chicken-pox, and measles, venereal diseases,
malnutrition, paralysis, epilepsy, convulsions,
spasm, pulmonary troubles,
vermifuge [9], as well as remedy for parasitic
infections [7].

By the agar diffusion method, the ethanolic
extracts from S. dooneri and S. gracilis showed the
highest anti-A. baumannii activity, evidencing that
ethanol is an efficient organic solvent to be used
for the extraction of bioactive plant materials. In
our previous study [11], we have evaluated the
antibacterial capacity of ten species of Sansevieria

and and as

genus against Staphylococcus anrens in order to
validate scientifically the inhibitory activity for
microbial growth attributed by their popular use
and to propose new sources of antimicrobial
agents. Our results proved that the zones of
inhibition ranged between 16 to 34 mm. Extracts
from the leaves of . fischeri and . francisii were
particularly active against tested organisms
(diameters of inhibition zones comprise up to
34 mm). This was followed by the activities of
extracts from the S. pama, S. kirkii, S. aethiopica,
S. canlescens, S. metallica leaves (diameters of
inhibition zones were ranged between 25 to
31 mm). The ethanolic extracts of . canaliculata

and S. #ifasciata showed fewer antimicrobial
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activities (diameters of inhibition zones ranged
between 16 to 16.5 mm). The results proved that
the ethanolic extracts from S. fischers, S. francisii, S. parva,
S. kirkii, S. acthiopica, S. canlescens, S. metallica exhibit a
favorable antibacterial activity against S. aurens [11].
Our previous results also revealed the
antimicrobial potential of these extracts against
Escherichia coli strain [33]. The test organism was
susceptible to extracts obtained from the leaves
of S. kirkii, S. arborescens, S. roxburghiana, S. francisi,
S. forskaliana, S. cylindrica, S. trifasciata, S. canaliculata,
S. canlescens, S. metallica, S. aethiopica with diameters
of inhibition zone from 12 to 24 mm. Escherichia
coli isolate was resistant only to S. hyacinthoides
extract and the diameter of zone inhibition
around the rest ranged from 8 to 10 mm [33].
The antibacterial properties of ethanolic
extract prepared from Sansevieria acthiopica against
E. coli, S. aurens, and P. aeruginosa strains, were
assessed [21]. For our previous study, a panel of
organisms including . subsp.
Rosenbach ATCC®25923™ (mecA negative),
S. aurens subsp. aurens Rosenbach ATCC®29213™
(mecA negative, Oxacillin sensitive, weak J3-
lactamase-producing strain), S.
NCTC®12493™ (mecA positive, Methicillin-
resistant, EUCAST QC strain for cefoxitin), E. co/
(Migula) Castellani and Chalmers ATCC®25922™,
E. /i (Migula) Castellani and Chalmers
ATCC®35218™, P. aeruginosa (Schroeter) Migula
ATCC®27583™
antibacterial assays revealed that plant extract
has exhibited the highest antibacterial activity

aureus anreus

anreus

were used. The results of

against S. aureus as compared to the E. /i and
P. aernginosa strains. The diameters of inhibition
zones were (26.35 = 1.26) mm, (16.15 * 1.47)
mm, and (21.6 * 1.23) mm for S. aurens subsp.
anreus Rosenbach ATCC®25923™, S. aurens subsp.
aurens Rosenbach ATCC®29213™, and S. awreus
NCTC®12493™,

respectively. Conversely,
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the extract has shown less antimicrobial
activities against P. aeruginosa. The mean of the
inhibition zone was (12.49 = 1.09) mm. Finally,
the ethanolic extract of . aethiopica leaves
exhibited mild antibacterial activity against E. co/
[mean of inhibition zone ranged (18.62 =*
*+1.32 mm) for E. coli (Migula) Castellani and
Chalmers ATCC®25922™ and (16.38 + 1.02) mm
for E. cw/ (Migula) Castellani and Chalmers
ATCC®35218™] [21]. The extract of S. ¢lindrica
has shown better activity against §. aureus and
P. aeruginosa strains compared to the E. c/ strains.
The diameters of inhibition zones
(225+x1.24) mm, (205 * 1.3) mm,
(16.4£0.95) mm for S. aurens subsp. aurens
Rosenbach ATCC®25923™, . aureus subsp. aurens
Rosenbach ATCC®29213™, and .
NCTC®12493™, respectively. The extract of
S. gylindrica has shown less antimicrobial activities
against  P.  aeruginosa  (Schroeter)  Migula
ATCC®27583™. Finally, the ethanolic extract
exhibited mild antibacterial activity against E. co/
strains [10].

Many species possess
antibacterial activity against bacterial strains, as
reported in many studies. For example, Febriani
and co-workers (2019) found the profile of
chemical compounds by  thin layer
chromatography method and determine the
antibacterial activity of Lidah Mertua (Sansevieria
trifasciata Prain.) leaves in vitro [15]. The result of
the research on thin-layer chromatography
showed that the compounds contained in the
S. trifasciata leaves were polyphenols, steroids, and
alkaloids. The antibacterial activity showed that
n-hexane extract does not provide inhibitory
activity. Minimum inhibitory concentration
(MIC) values showed that ethyl acetate extract of
S. trifasciata leaves inhibited the growth of E. w/i
and S. awrens at concentrations 50 mg/mL and

were
and

anrens

Sansevieria

25 mg/mL with diameters of inhibition zone was
8.50 mm and 8.20 mm and methanol extract of
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S. trifasciata leaves inhibited the growth of E. /i
and . aurens at concentration 12.5 mg/mL and
25 mg/mL with diameters of inhibition zone is
8.46 mm and 8.32 mm. The antibacterial activity
revealed that n-hexane extract did not provide
inhibitory activity, but ethyl acetate extract of
S. trifasciata leaves inhibited the growth of E. co/i
and S. aureus [15].

By the agar diffusion method, the ethanolic
extracts derived from S. fischers, S. francisii, S. parva,
S. kirkii, S. acthiopica, S. canlescens, and S. metallica
showed anti-S. aureus activity, evidencing that
ethanol is an efficient organic solvent to be used
for the extraction of bioactive plant materials.
The microbial growth inhibition capacity relies
on the rich variety of phytochemicals including
carbohydrates, saponins, flavonoids, phenols,
alkaloids, anthocyanin and cyanine, glycosides,
proteins, and phytosterols [24, 25]. The
phytochemical screening revealed the high
presence of alkaloids in the methanolic extract of
S. roxburghiana compared to acetone, chloroform,
and ether. Flavonoids were present in ethanolic
and ether extracts in moderate proportions;
saponins ethanolic and
methanolic extracts in moderate proportions.
Steroids were shown in higher proportions in
methanol, chloroform, and ether and moderate
in acetone; terpenoid's presence was shown in
chloroform and absent in all rest of the extracts.
Tannins were high in acetone and methanol and
moderate in ethanol and chloroform. Phenols
were only in methanol fractions, while quinones
were presented in methanol, chloroform, and
ether at moderate levels [19].

Considering the medicinal importance of
the tested microorganism, the findings of this

were present in

study are considered to be very promising from
the perspective of new drug discovery from
plant sources. Further chemical analysis of the
aforementioned plant extracts should be
performed to their

determinate chemical
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composition and identify precisely the exact
phytocompounds responsible for antimicrobial
activity as well as to assess their i v efficacy,
toxicity, potential adverse effects, interactions,
and contraindications.

Conclusions

Our results proved that extracts obtained
from the leaves of S. dooneri and S. gracilis were
particularly active against _Adnetobacter banmannii
complex isolate (diameters of inhibition zones
were 14-20.5 mm). It was followed by the
activities of extracts from the . syfriticosa
(15.4 + 1.11 mm), S. fischers (14.7 = 1.1 mm), S. parva
(14.2 £ 1.1 mm), S. canaliculate (13.8 = 1.18 mm),
S. trifasciata leaves (13.7 * 1.3 mm). Finally, the
ethanolic extracts of S. hyaanthoides and . intermedia
showed less antimicrobial activities (diameters of
inhibition zones were ranged between 7.5 to

10 mm). Hence, the ethanolic extracts derived
from S. dooneri and S. gracilis exhibit a favorable
antibacterial activity against Acinetobacter baumannii,
indicating that these plants could be a good
source for the antibacterial agents to combat
A. baumannii-mediated infections. Thus, the
preliminary screening assay indicated that the
leaves of S. ¢lindrica with antibacterial properties
may offer alternative therapeutic agents against
bacterial infections. Thus, the leaves of some
plants belonging to the Sausevieria genus with
antibacterial properties may offer alternative
therapeutic agents against bacterial infections.
On the basis of the results obtained, we conclude
that the crude extracts of some Sansevieria species
exhibited significant antimicrobial activity and
properties that support folkloric use in the
treatment of some diseases as broad-spectrum
antimicrobial agents.

References

. Adeyemi, O. O., Akindele, A. ]J., Ogunleye, E. A. (2009). Evaluation of the antidiarrhoeal effect of
Sanseviera liberica Gérome & Labroy (Agavaceae) root extract. Journal of Ethnopharmacology, 123, 3, 459-463.

. Adeyemi, O. 0., Yemitan, O. K., Adebiyi, O. O. (2007). Sedative and anticonvulsant activities of the
aqueous root extract of Sanseviera liberica Gérome & Labroy (Agavaceae). Journal of Ethnopharmacology, 113,
1,111-114.

. Akindele, A.]., Wani, Z. A., Sharma, S., Mahajan, G., Satti, N. K., Adeyemi, O. O., Mondhe, D. M., Saxena,
A. K. (2015). Iz Vitro and In 1Vivo Anticancer Activity of Root Extracts of Sanusevieria liberica Gérome &
Labroy (Agavaceae). Evidence-Based Complementary and Alternative Medicine, 2015, 560404.

. Alfani, A., Ligrone, R, Fioretto, A, Virzo de Santo, A. (1989). Histochemistry, ultrastructure and
possible significance of dead parenchyma cells with specialized walls in the leaf and rhizome of
Sansevieria. Plant Cell and Environment, 12, 249-259.

. Antunes, L. C,, Visca, P, Towner, K. J. (2014). Acnetobacter baumanniz: evolution of a global pathogen.
Pathogens and Disease, 71, 3, 292-301.

. Bauer, A. W,, Kirby, W. M., Sherris, ]. C., Turck, M. (1966). Antibiotic susceptibility testing by a
standardized single disk method. Awmerican Journal of Clinical Pathology, 45, 4, 493-496.

39



BHT. 2022. No 2 Biota. Human. Technology

7. Bero, ], Hannaert, V., Chataigné, G., Hérent, M.F., Quetin-Leclercq, J. (2011). Iz »itro antitrypanosomal
and antileishmanial activity of plants used in Benin in traditional medicine and bio-guided
fractionation of the most active extract. Journal of Ethnopharmacology, 137, 2, 998-1002.

8. Brown, N. E. (1915). A monograph of all the known species. Royal Botanic Gardens, Kew. Buletin of
Miscellaneons Information, 5, 185-261.

9. Burkill, H. M. (1985). The Useful Plants of West Tropical Africa, 3.

10. Buyun, L. Tkachenko, H. Goralczyk, A., Maryniuk, M. Osadowski, Z. (2018). A promising
alternative for treatment of bacterial infections by Sansevieria cylindrica Bojer ex Hook leaf extract.
Agrobiodiversity for Improving Nutrition, Health and Life Quality, 2, 82-93.

11. Buyun, L. Tkachenko, H., Osadowski, Z., Maryniuk, M. (2016). Antibacterial activity of certain
Sansevieria species against Staphylococcus anrens. Stupskie Prace Biologiczne, 13, 19-36.

12. Carlquist, S., Schneider, E. L. (2007). Origins and nature of vessels in monocotyledons. 9. Sansevieria.
South African Journal of Botany, 73, 196-203.

13. Chhabra, S. C,, Mahunnah, R. L. A, Mshiu, E. N. (1987). Plants used in traditional medicine in
Eastern Tanzania. I. Pteridophytes and Angiosperms (Acanthaceae to Canellaceae). Journal of
Ethnopharmacology, 21, 253-277.

14. El-Sadek, M., Koriesh, E., Fujii, E., Moghazy, E., El-Fatah, Y. A. (2012). Correlation between some
components of interior plants and their efficiency to reduce Formaldehyde, Nitrogen and Sulfur
Oxides from indoor air. International Research Journal of Plant Science, 3, 10, 222-229.

15. Febriani, Y., Mierza, V., Handayani, N.P., Surismayanti, S., Ginting I. (2019). Antibacterial Activity of
Lidah Mertua (Sansevieria Trifasciata Prain.) Leaves Extract on Escherichia coli and Staphylococcus aurens. Open
Access Macedonian Journal of Medical Sciences, 7(22), 3882-3886.

16. Haldar, P. K, Kar, B, Bhattacharya, S., Bala, A., Kumar, S. R.B. (2010). Antidiabetic activity and
modulation of antioxidant status by Sanwsevieria roxburghiana rhizome in streptozotocin-induced

diabetic rats. Diabetologia Croatica, 39, 4, 115-123.

17. Khalumba, M. L., Mbugua, P. K, Kung'u, J. B. (2005). Uses and conservation of some highland
species of the genus Sansevieria Thunb. in Kenya. African Crop Science Conference Proceedings, 7, 527-532.

18. Kiringe, J. W. (2006). A survey of traditional health remedies used by the Maasai of Southern
Kaijiado District, Kenya. E#hnobotany Research and Applications, 4, 61-7 3.

19. Kumar, H. G., Kumari, P. ]J. 2015. Phytochemical analysis of secondary metabolites and
antimicrobial activity of Sansevieria roxburghiana. World Journal of Pharmacentical Research, 4(2), 1072-1077.

40



BHT. 2022. No 2 Biota. Human. Technology

20. Lee, C. R, Lee, ]. H, Park, M,, Park, K. S,, Bae, I. K, Kim, Y. B,, Cha, C. ], Jeong, B. C,, Lee, S. H. (2017).
Biology of Acnetobacter baumannii: Pathogenesis, Antibiotic Resistance Mechanisms, and Prospective
Treatment Options. Frontiers in Cellular and Infection Microbiology, 7, 55.

21. Maryniuk, M., Tkachenko, H., Buyun, L., Kurhaluk, N., Géralczyk, A., Tomin, W., Osadowski, Z.
(2019). I» VVitro Antibacterial Activity of Ethanolic Extract Derived from Leaves of Sansevieria acthiopica
Thunb. (Asparagaceae). Agrobiodiversity for Improving Nutrition, Health, and 1.ife Quality, 3, 165-177.

22. Okoth, D. A,, Chenia, H. Y., Koorbanally, N. A. (2013). Antibacterial and antioxidant activities of
flavonoids from Lannea alata (Engl.) Engl. (Anacardiaceae). Phytochemistry Letters, 6, 476-481.

23. Owuor, B. 0., Kisangau D. P. (2006). Kenyan medicinal plants used as antivenin: A comparison of
plant usage. Journal of Ethnobiology and Ethnomedicine, 2,7, 1-8.

24. Philip Deepa, Kaleena, P.K., Valivittan, K. (2011). GC-MS analysis and antibacterial activity of
chromatographically separated pure fractions of leaves of Sausevieria roxburghiana. Asian Journal of
Pharmacentical and Clinical Research, 4(4), 130-133.

25. Philip Deepa, Kaleena, P.K,, Valivittan, K., Girish Kumar, C.P. (2011). Phytochemical screening and
antimicrobial activity of Sansevieria roxburghiana. Middle-East Journal of Scientific Research, 4: 512-518.

26. Purseglove, ]. W. (1972). Tropical crops. Monocotyledons 1. London, UK: Longman groups Ltd.

27. Rojas, R,, Bustamante, B., Bauer, |., Fernandez, L., Alban, J., Lock, 0. (2003). Antimicrobial activity of
selected Peruvian medicinal plants. Journal of Ethnopharmacology, 88, 2-3, 199-204.

28. Seaton, S., Fagan, E. ], Sahni, M., Thomas, A., Shah, P., Mutso, M., Rughooputh, S. (2017). Results
from the 2016 antimicrobial susceptibility testing, external quality assessment (EQA) exercise
organized for EARS-Net participants. In: Proceedings of 27" Eurgpean Congress of Clinical Microbiology and
Infections Diseases, Vienna, Austria, 22 - 25 April 2017. Category: 3b. Resistance surveillance &
epidemiology: Gram-negatives. EV0546.

29. Sheela, D. ].,, Jeeva, S. Shamila, I. M. R, Packia Lekshmi, N. C. ]J., Raja Brindha, ]. (2012).
Antimicrobial activity and phytochemical analysis of Sansevieria roxburghiana leaf. Asian Journal of Plant
Science and Research, 2, 1, 41-44.

30. Staples, G. W., Herbst, D. R. (2005). A Tropical Garden Flora: Plants cultivated in the Hawaiian
Island and other tropical places. Honolulu, Hawaii: Bishop Museum Press.

31. Takawira, R, Nordal, 1. (2002). The genus Sansevieria (family Dracaenaceae) in Zimbabwe. Acta
Horticulturae, 572, 189-198.

41



BHT. 2022. No 2 Biota. Human. Technology

32. Takawira-Nyenya, T. Newton, L. E., Wabuyele, E. Stedje, B. (2014). Ethnobotanical uses of
Sansevieria Thunb. (Asparagaceae) in Coast Province of Kenya. Ethnobotany Research and Application, 12,1, 51-
69.

33. Tkachenko, H., Buyun, L., OsadowskKi, Z., Maryniuk, M. (2017). The antibacterial activity of certain
Sansevieria Thunb. species against Escherichia coli. Agrobiodiversity for improving nutrition, health and life quality, 1,
446-453.

34. Watt, J. M., Breyer-Brandwijk, M. G. (1962). The Medicinal and Poisonous Plants of Southern and
Eastern Africa. Edinburgh, Scotland: E & S Livingstone Ltd.

35. Zar, J.H. (1999). Biostatistical Analysis. 4th ed., Englewood Cliffs, New Jersey, USA: Prentice-Hall
Inc.

Received: 25.10.2022.  Accepted: 08.12.2022.  Published: 29.12.2022.

Cite this article in APA Style as:

Tkachenko, H., Buyun, L. Kurhaluk, N., and Maryniuk, M. (2022). The
antibacterial properties of ethanolic extracts obtained from leaves of some
plants belonging to the Sausevieria Thunb. genus against Acnetobacter banmannii
strain. BHT: Biota. Human. Technology, 2, 30-43. (in English)

Information about the authots:

Tkachenko H. [i# Ukrainian: Tkauenxo I'.] %, Dr. of Biol. Sc., Prof,, email: halyna.tkachenko@apsl.edu.pl
ORCID: 0000-0003-3951-9005

Department of Zoology and Animal Physiology, Institute of Biology and Earth Sciences,

Pomeranian University in Stupsk,

22b Arciszewski Street, Stupsk, 76-200, Poland

Buyun L. [/# Ukrainian: Byron A.] 2, Dr. of Biol.Sc., Senior Scientist, email: buyun.L.i@nas.gov.ua
ORCID: 0000-0002-9158-6451

Department of tropical and subtropical plants, M.M. Gryshko National Botanic Garden,
National Academy of Science of Ukraine

1 Tymiriazievska Street, Kyiv, 01014, Ukraine

Kurhaluk N. [z Ukrainian: Kypxaarox H.] 3, Dr. of Biol. Sc., Prof,, email: natalia.kurhaluk@apsl.edu.pl
ORCID: 0000-0002-4669-1092

Department of Zoology and Animal Physiology, Institute of Biology and Earth Sciences,
Pomeranian University in Stupsk,

22b Arciszewski Street, Stupsk, 76-200, Poland

42


mailto:halyna.tkachenko@apsl.edu.pl
mailto:buyun.l.i@nas.gov.ua
mailto:natalia.kurhaluk@apsl.edu.pl

BHT. 2022. No 2 Biota. Human. Technology

Maryniuk M. [/n Ukrainian: Mapusrrox M.] 4, Senior Engineer, email: mariniuk. m.m@nas.gov.ua
ORCID: 0000-0003-2590-448X

Department of tropical and subtropical plants, M.M. Gryshko National Botanic Garden,
National Academy of Science of Ukraine

1 Tymiriazievska Street, Kyiv, 01014, Ukraine

1 Study design, statistical analysis, manuscript preparation
2 Study design, statistical analysis, manuscript preparation
3 Study design, statistical analysis, manuscript preparation
4Data collection, statistical analysis

43


mailto:mariniuk.m.m@nas.gov.ua

